Cyclic AMP induction of the myelin enzyme 2',3'-cyclic nucleotide 3'-phosphohydrolase in rat oligodendrocytes.
Cyclic AMP (cAMP) is known to induce the activity of the myelin enzyme 2',3'-cyclic nucleotide 3'-phosphohydrolase (CNP; EC 3.1.4.37) in C6 rat glioma cells. This report shows that CNP is also inducible in oligodendrocytes explanted from 1-day-old rat cerebrum and grown in tissue culture. Induction was observed after a 1-day treatment with 1 mM N6, O2-dibutyryl cyclic AMP (dbcAMP) and was maximal after 5 days, reaching 200-240% of control. Induction was observed both in mixed cerebral cell cultures containing oligodendrocytes and astrocytes, and in purified cultures of oligodendrocytes prepared by a differential shakeoff procedure. Addition of dbcAMP to the cultures 3-9 days after the cells were explanted from rat brain induced CNP activity, but no induction was observed when dbcAMP treatment was begun 13 or more days after explanation. These results demonstrate that one component of myelin, CNP, is inducible in oligodendrocytes by a cAMP-mediated mechanism, and suggest a role for cAMP in the regulation of the myelin-associated functions of oligodendrocytes.